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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printed wiring board, 
where the existence and stress distortion on not only the surface 
layer part of the board but also on an inner layer part are 
measured and various influences by means of distortion can be 
dissolved at measuring the state change of a distortion gauge due 
to distortion by stresses in the printed wiring board. 
SOLUTION: In a printed wiring board 1 formed of a board 3, where 
plural insulating boards 2 are stacked and a conductor pattern 
formed on the surface layer of the board 3, metal foil 10 whose 
conductor resistance change is large is buried in the inner layer of 
the board 3. Measuring electrodes 1 5 for connecting them to metal 
foil 1 0 are arranged on the surface of the board 3. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the printed wired board which consists of the substrate which carried out the laminating of two 
or more electric insulating plates, and the conductor pattern of this substrate formed in the surface at 
least — setting — the inner layer of the above-mentioned substrate — a conductor — the printed wired 
board to which resistance change is characterized by laying a big metallic foil underground. 
[Claim 2] The printed wired board according to claim 1 characterized by having arranged the electrode for 
measurement for connecting with the above-mentioned metallic foil on the surface of the above- 
mentioned substrate. 

[Claim 3] the above — a conductor — the printed wired board according to claim 1 or 2 to which 
resistance change is characterized by using nickel as a big metallic foil. 

[Claim 4] The printed wired board according to claim 1, 2, or 3 characterized by forming the above- 
mentioned metallic foil on an electric insulating plate by photo etching. 

[Claim 5] Claims 1, 2, and 3 characterized by having arranged two or more above-mentioned metallic foils 
in the location of the arbitration on one electric insulating plate which constitutes the above-mentioned 
substrate, or a printed wired board given in four. 

[Claim 6] Cla ims 1,2, 3, and 4 characterized by setting up the sense of each metallic foil in the many 
directions while arranging two or more above-mentioned metallic foils on one electric insulating plate, or a 
printed wired board given in five. 

[Claim 7] The printed wired board according to claim 1 , 2, 3, 4, 5, or 6 characterized by having arranged the 
above-mentioned metallic foil, respectively in the location of the arbitration on a different electric 
insulating plate which constitutes the above-mentioned substrate. 

[Claim 8] Claims 1, 2, 3, 4, 5, and 6 characterized by connecting the above-mentioned metallic foil and the 
electrode for measurement formed in the substrate surface in a through hole, or a printed wired board 
given in seven. 

[Claim 9] The printed wired board according to claim 1, 2, 3, 4, 5, 6, 7, or 8 characterized by forming by 
plating solder in the hole which formed the above-mentioned through hole in the above-mentioned 
substrate. 

[Claim 10] the printed wired board which consists of the substrate which carried out the laminating of two 
or more electric insulating plates, and the conductor pattern of this substrate formed in the surface at 
least — setting — a conductor — the printed wired board characterized by for resistance change having 
arranged the big metallic foil, respectively at the front face of the above-mentioned substrate, and this 
front-face side metallic foil and a corresponding substrate rear face, and connecting between both metallic 
foils in a through hole. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the conductor of the metal body which prepared changes of state, such as 
distortion by the stress which produces this invention in a printed wired board, in the patchboard inner 
layer — by transposing to change of resistance and measuring, existence of the stress-strain diagram in a 
substrate inner layer and a value are measured, and it is related with the printed wired board which made it 
possible to cancel the effects of various by distortion 
[0002] 

[Description of the Prior Art] In an electrical part (electric equipment), a machine part, etc. which 
constitute current, and various kinds of precision mechanical equipments and machineries, visually, the 
check originated in the difficult cause and various failures have occurred. As such a cause, temperature, 
the MAG, static electricity, a stress-strain diagram, etc. can be mentioned. Change which originates in the 
cause of various failure generating and is generated, and a bad influence are the existences which cannot 
be measured simply, and in order to measure these, they need large-scale equipment in many cases. For 
example, about measurement of distortion by stress, generally measurement using a strain gage is 
performed and distortion measurement by this strain gage is carried out in many scenes at the machinery. 
A strain gage is a means to change physical quantity, such as a pressure, a load, and a variation rate, into 
an electrical signal as everyone knows, for example, when distortion joins resistors, such as a metal and a 
semi-conductor, it is a stress measurement means by which the piezoresistance effect that an electric 
resistance value changed was used. 

[0003] By the way, although the printed wired board as an electrical part used for the electric equipment of 
various devices was performing distortion measurement when it attached this in a device by approaches, 
such as a screw bundle, conventionally, measuring distortion by the printed wired board itself did not 
almost have it. However, about the latest printed wired board, many minimum chips with which the case 
where many components are carried by high-density-assembly-ization increases and with which we are 
anxious about solder connection dependability in loading components, BGA which makes solder ball 
connection, CSP, etc. are contained increasingly. Each of these loading components is components with a 
possibility that the solder connectability between substrates may fall by slight distortion by the printed 
wired board itself. If it bends in a substrate and deformation of curvature etc. occurs by sheet metal- 
ization of the heat stress added at the stress by the weight of loading components, and the time of reflow 
connection and flow connection, and a printed wired board etc., various failures that a crack is formed in 
chips, such as a carried chip resistor, such as a chip crack, occur, and it is becoming impossible moreover, 
to disregard the effect resulting from distortion of a printed wired board. For this reason, it is necessary to 
form the cure which avoids faults, such as a faulty connection of components, and a fall of support 
stability, and to reduce the incidence rate of a defective by measuring and knowing distortion which joins 
the necessary part of a printed wired board beforehand, and the effect resulting from it. That is, by 
acquiring the data about distortion generated when a printed wired board is carried in the system, in a 
design stage, arrangement of components is changed or modification of selecting the substrate thickness 
which cannot deform easily is attained. By the way, although it is possible to stick a strain gage on the 
proper place of a printed wired board, for example, and to measure distortion as a means to measure 
distortion which joins a printed wired board etc. The problem of the tooth-space reservation which sticks a 
strain gage on the printed wired board by which densification was carried out, The problem from which 
distortion measurement in the attachment condition to a device becomes difficult since a printed wired 
board [ having stuck the strain gage ] cannot be attached to a device, Since it becomes measurement only 



http:/ / www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/10/12 



JP.2000-340916.A [DETAILED DESCRIPTION] 



2/4 v 



on the surface of a patchboard, there are a problem that a measurable part is limited to a part and 
becomes inadequate, a problem that the cost of the strain gage itself becomes high etc 
[0004] ~ 

[Problem(s) to be Solved by the Invention] Let it be a technical problem to offer the printed wired board 
which enabled it to make this invention in view of the above, to measure existence of a stress-strain 
diagram and a value not only about the surface part of a substrate but about a inner layer part in case it 
measures changes of state, such as distortion by the stress produced in a printed wired board, by the 
strain gage, and to cancel the effects of various by distortion. Namely, although the strain gage used for 
distortion measurement of this invention consists of thin metallic foils which consist of the quality of the 
material equipped with the piezoresistance effect, minute resistance change generated in this metallic foil 
by distortion by stress etc. is changed into the amount of distortion and distortion is measured copper foil 
sticks on a printed wired board from the first at a inner layer — having — **** — the same — a inner 
layer a conductor — metal boxes, such as a metallic foil with a big resistance change, for example, 
nickel etc., are prepared in an one sheet inner layer, and it is thought possible by forming a strain gage in 
photo etching to give the role of a simple strain gage. 
[0005] 

[Means for Solving the Problem] the printed wired board which consists of the substrate with which 
invention of claim 1 carried out the laminating of two or more electric insulating plates in order to solve the 
above-mentioned technical problem, and the conductor pattern of this substrate formed in the surface at 
least setting — the inner layer of the above-mentioned substrate — a conductor — resistance change 
is characterized by laying a big metallic foil underground. Invention of claim 2 is characterized by having 
arranged the electrode for measurement for connecting with the above-mentioned metallic foil on the 
surface of the above-mentioned substrate, invention of claim 3 — the above — a conductor — resistance 
change is characterized by using nickel as a big metallic foil. Invention of claim 4 is characterized by 
forming the above-mentioned metallic foil on an electric insulating plate by photo etching. Invention of 
claim 5 is characterized by having arranged two or more above-mentioned metallic foils in the location of 
the arbitration on one electric insulating plate which constitutes the above-mentioned substrate. Invention 
of claim 6 is characterized by setting up the sense of each metallic foil in the many directions while it 
arranges two or more above-mentioned metallic foils on one electric insulating plate. Invention of claim 7 is 
characterized by having arranged the above-mentioned metallic foil, respectively in the location of the 
arbitration on a different electric insulating plate which constitutes the above-mentioned substrate. 
Invention of claim 8 is characterized by connecting the above-mentioned metallic foil and the electrode for 
measurement formed in the substrate surface in a through hole. Invention of claim 9 is characterized by 
forming by plating solder in the hole which formed the above-mentioned through hole in the above- 
mentioned substrate, the printed wired board which consists of the substrate with which invention of claim 
10 carried out the laminating of two or more electric insulating plates, and the conductor pattern of this 
substrate formed in the surface at least — setting — a conductor — resistance change arranges a big 
metallic foil, respectively at the front face of the above-mentioned substrate, and this front-face side 
metallic foil and a corresponding substrate rear face, and is characterized by connecting between both 
metallic foils in a through hole. 
[0006] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail according to the gestalt of 
operation shown in the drawing. Drawin g 1 is the appearance perspective view of an example of the printed 
wired board which applied this invention, and number-of-sheets arrangement of the arbitration is carried 
out for the metallic foil (metallic foil gage) 10 used as a strain gage towards the location of the arbitration 
in the layer of arbitration, and the direction of arbitration at the inner layer of the printed wired board 1 
formed by carrying out the laminating of the sheet metal (electric insulating plate) which consists of 
insulating materials, such as glass epoxy. That is, the printed wired board 1 is equipped with the inner layer 
conductor pattern 4 grade formed in the substrate 3 which carried out laminating unification and 
constituted the electric insulating plate 2 of two or more sheets, the surface conductor pattern formed in 
the front face or rear face of a substrate 3, and the between electric insulating plates (i.e., a substrate 
inner layer). As for each metallic foil 10, forming by photo etching is ideal for a configuration as shown in 
drawin g_2 . distortion resulting from the stress to the printed wired board part by which the metallic foil 10 
has been arranged can be electrically measured by connecting with the electrode which exposed the 
terminal areas 10a and 10b of the both ends of this metallic foil 10 to the surface (a front face or/, and 
rear face) of a patchboard, respectively, and connecting with the sense terminal of a measuring instrument 
which does not illustrate this electrode, respectively. As the quality of the material of a metallic foil 10. 
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metallic materials, such as nickel nickel equipped with the piezoresistance effect for example, are used, 
even if it is except nickel as the quality of the material of a metallic foil 10 — a conductor — change of 
resistance can use a big metallic material. The reason for arranging a metallic foil 10 to the inner layer of a 
substrate 3 Since substrate external surface is utilized as a field of an element-placement tooth space and 
others in many cases By being because it being unable to continuing sticking a metallic foil 10, and forming 
a metallic foil 10 on an electric insulating plate 2 by technique, such as photo etching, at the time of 
printed wired board manufacture Building in the metallic foil as a strain gage is continued in the completed 
printed wired board, and it becomes possible also in after loading to a device to measure the generating 
situation of the distortion to a printed wired board at the stage of arbitration. By using a metallic foil 10 as 
a built-in strain gage, housekeeping and the procedure which it becomes unnecessary to secure the tooth 
space which it becomes unnecessary to prepare many strain gages like before, and is stuck, and stick or 
exfoliate also become unnecessary, and handling and measurement easy-ize them. Moreover, although only 
distortion of a surface part can be measured when a strain gage is stuck only on substrate external 
surface, distortion of the location of internal arbitration can also be correctly measured by arranging a 
metallic foil inside. 

[0007] Drawing_3 is the important section sectional view of the printed wired board which applied this 
invention, and while the substrate 3 of the multilayer structure which carried out two or more sheet 
laminating of the electric insulating plate 2 which consists of insulating materials, such as glass epoxy, has 
the usual circuit pattern which changes from copper, aluminum, etc. to the front face or rear face, a circuit 
pattern is electrically connected with the internal pattern 4 which consists of the copper foil arranged 
through through hole 1 1a at the inner layer if needed. Through holes 11a, 11b, and 1 1c are formed the wall 
of the hole which does not penetrate or penetrate a substrate 3, and by covering solder etc. with plating to 
an opening periphery. The metallic foil 10 used as a strain gage is formed between the two-layer eye and 
the electric insulating plate 2 of the 3rd layer from the top with the gestalt of this operation, and two 
terminal areas 10a and 10b of a metallic foil 10 are electrically connected with the electrode 15 for 
measurement arranged on the substrate front face by through hole 11b which changes from the solder 
which carried out covering formation to the hole formed from the substrate front face, and this hole wall 
(connection). That is, while arranging the metallic foil 10 of the **** structure shown in draw ing 2 to a 
inner layer, each terminal areas 10a and 10b are connected to the surface electrode 15 for measurement 
through through hole 11b, respectively. Where the sense terminal of the measuring instrument which is not 
illustrated is connected to the electrode 15 for measurement, it energizes to a metallic foil 10, and minute 
resistance change is changed into the amount of distortion, and distortion is measured, that is, — the 
gestalt of this operation — a conductor — by connecting with the electrode 15 for measurement which 
formed the metallic foil 10 to which resistance change changes from a big metallic material in the substrate 
surface, after including this printed wired board in the electric equipment of the body of a device, it 
becomes possible the value of distortion which originated in stress at the stage of arbitration, and to 
measure that effect, as mentioned above, a conductor — as a metallic material with a big resistance 
change, metallic foils, such as Nickel nickel, are desirable. As for this metallic foil 10, it is desirable like the 
process at the time of forming a conductor pattern on each electric insulating plate to form as a metallic 
foil gage by photo etching. That is, without using a high special technique, an installation cost and run 
INIGU cost can form easily at the usual printed wired board manufacturing technology, and do not cause 
the increase of a manufacturing cost. 

[0008] Moreover, although not illustrated, two or more metallic foils 10 as this strain gage may be arranged 
in the location of the arbitration in the same layer, and its direction of each strain gage is good also as a 
condition that changed this according to distortion set as the object of measurement, and two or more 
metallic foils in the same inner layer have been arranged towards the many directions as a result. 
Consequently, the change of state in each location of a printed wired board can be transposed to electric 
resistance change, and can be measured, or a directive change of state can be transposed to electric 
resistance change, and can be measured. Furthermore, the metallic foil 10 as a strain gage may be 
arranged in a location to between different electric insulating plates (i.e., different arbitration of two or 
more inner layers). Consequently, the change of state of the thickness direction location of the arbitration 
in a inner layer and the change of state near a surface can be transposed to resistance change, 
respectively, and can be measured. Next, through hole 11c of the right end section in drawin g 2 is a means 
to connect front-face side metallic foil 10A formed in the front face of a substrate 3, front-face side 
metallic foil 10A, and rear-face side metallic foil 10B formed in the corresponding substrate rear face. 
Since it has exposed to a substrate surface, the measurement which contacted the sense terminal of the 
measuring instrument which is not illustrated is possible for each terminal areas 10a and 10b of front-face 
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side metallic foil 10A and rear-face side metallic foil 10B. The usual printed wired board manufacturing 
technology can realize easily, such a configuration can be taken out outside by the ability making the 
change of state of the surface (a front face and rear face) of a substrate into an electrical signal, and 
measurement can be presented with it. It becomes possible to measure a change of state with a high 
precision by combining and using especially the metallic foil arranged, respectively for the front rear face of 
a substrate. In addition, if a highly precise measurement result is not desired, creating a metallic foil gage 
with the conventional wiring technique using the existing copper foil (for example, a sign 4 showing) 
arranged in a substrate 3 is also considered. 
[0009] 

[Effect of the Invention] This invention is using the printed wired board which built in the strain gage which 
consists of a metallic foil, and it becomes unnecessary to take into consideration the tooth space which it 
becomes unnecessary to prepare many strain gages, and is stuck on a substrate front face as mentioned 
above. Moreover, the need also of housekeeping and the procedure to stick is lost and it very becomes 
easy to treat. When a printed wired board is collectively attached to a product, it also becomes possible to 
perform distortion measurement if needed in the scene of arbitration, namely, — according to invention of 
claim 1 — a conductor — since the big metallic foil of resistance change has been arranged to the inner 
layer of a substrate, a change of state with various printed wired boards resulting from external force etc. 
can be transposed to resistance change, and can be measured, the conductor which according to invention 
of claim 2 has arranged the electrode for measurement on the substrate surface (a front face or/and rear 
face), and has been arranged on it at the inner layer — since it connected with the big metallic foil of 
resistance change, it can take out outside by making information about resistance change into an electrical 
signal, according to invention of claim 3 — the above — a conductor — since metals, such as nickel, are 
used as a big metallic foil of resistance change, it is possible to form a metallic foil at the usual printed 
wired board production process, and productivity can be raised. According to invention of claim 4, since a 
metallic foil gage is formed by photo etching, an expensive complicated special technique cannot be used 
but it can form easily in the usual printed wired board manufacturing technology. 

[0010] According to invention of claim 5, the metallic foil gage is arranged at two or more places of the 
same inner layer, and the change of state of each location of a lint substrate can be transposed to 
resistance change, and can be measured. According to invention of claim 6, the foil gage is arranged in the 
many directions in the same inner layer, a directive change of state is transposed to resistance change, 
and is measured, and the thing of it can be carried out. According to invention of claim 7, the metallic foil 
gage is arranged on two or more electric insulating plates which constitute a substrate, respectively, the 
change of state in a surface and a inner layer is measured, and the thing of it can be carried out. Since 
connection of a metallic foil and the electrode for measurement prepared in the surface is carried out in 
the through hole according to invention of claim 8, in the usual printed wired board manufacturing 
technology, easily, the path of an electrical signal is formed and the thing of it can be carried out. Since it 
formed by plating solder in the hole which formed the above-mentioned through hole in the above- 
mentioned substrate according to invention of claim 9, it can form easily at the usual printed wired board 
manufacturing technology, and a change of state can be taken out outside as an electrical signal, according 
to invention of claim 10, the metallic foil gage is arranged relatively at the topmost part (front face) and the 
bottom (rear face) of a substrate, respectively, and a change of state with a high precision is measured 
with such combination — things can be carried out. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin g-!] The appearance perspective view of an example of the printed wired board which applied this 
invention. 

[ Drawin g 2] Drawing showing the example of a configuration of the metallic foil (metallic foil gage) as an 
example of this invention. 

[ Drawin g 3] The sectional view of the printed wired board of this invention. 
[Description of Notations] 

1 A printed wired board, 2 An electric insulating plate, 3 A substrate, 4 A inner layer conductor pattern, 10 
A metallic foil (metallic foil gage), 10a, 10b Terminal area, 11a, 11b, 11c A through hole, 15 Electrode for 
measurement. 
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DRAWINGS 
[ Drawin g 1] 
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UK? 4iS <r,ty. src. fi«gl!S©+lc(3. 

1* - jus*** ?t e> b g a y> c s p mws, < t- a ti 5 j: e> 

ICfcoT* T Li5. cne©}*i$§c D o a i3. UT(lt?U 
> hie*stsg»©fii^rje*(c «t -ax. «ifit©Ri©* 
aegiis^(gT-r5*n©$)Sgp D Q D -c3D5. arc. t§m 

SB 0 O D©BS(C«t5^ h U^-V>. 'J "7 □ — "7 □ — 

E»«©Efe(C4£BLfc»«*JKWTS>a<r.i,T:S-C 
L'5. C©rc». T«)3f'J--/ KEIMSOBiWIBBifcJOto 

t(CJ:y. SI5 D ° D ©S«5^a^. S«5S1l©ftT«ti» 
■^rc^S^SSiSTS^gSSIlTT. ^go1®S4f« 

fi»T3ii«i»3. sn^. 7'j> hEittfiesenirff 
ts u rc Eg i z ft sfe r s s * i c ra r s ^ - s « is }4 l t *s < 

CtlCty. KitfS5f(caL>T. gSSroES^SSLfc 
y. I8LIC< L»««ff€aST3*©Ke^BiliEfc^ 
5. irCoT. T"J> hE«StS^lcaDt)5m*€»j£T 
5#StLTI3. «ABSM-yS7"y> hEtStS© 

mmz^^xm^oiim^'a o z ttm ztnzw. & 

- a tuscraa. si ^ 7 s — > € Bfi rc a a © ^r 'j > h e 
»«* «fi(c*i^W(7 set s«-ce a iijswc*a8'\©ifl 

*«I7«SaT©Sl^a!lS^BIItr^gr<3a. E*5S«S©a 

«© ^ r © >hj s t 5 rc ij ^1 ^ * ^ Rfi ( c s ? 



7. h vis, < k % t ioraas?z><3c>5. 

[0004] 

S S*^©«,BSft€SI ^ - > IC «£ y »JSir . 
.?>©???£. fI«8t*JOT. 3*MC«fc3H*©|g«€fi¥5|!i 

Tacte«ri6tLfc^'j-> ne»«€ attract* 
watTa. §db. *aw©s*a)Eic«ffl?nas* 

i:tM?nTfi'J. J:am*^(c«t yKftHJI 

raa<. ?uv newts ic (3 tttt 1*3 jgtcssiMfi 6 

HAtfN i *©ftK5*-«*«JIKKtt. 7* Hv? 

t- y©a»*» rcuzzt i*B[ sit ens. 

[0005] 

{i£.fS a /c©©3Ua] ±!2{JESi«ft?»TSS. 

«*im (0*«b. fia©te»«€WMLrcSfl5t. is 

»«©;!> rj:< t fcSJIIc^fiSu fcaSttM 9 -> t 

a:?y> KieetsicfiuT. ±ibs*s©p»9jiic. mms. 

Vi&1tfr*2ti&gi?§zt£tS.urzZtZftMt??>. IS 

*»ji2©jeB^o. ±es«©rjkc. ±iz&m>ettstt 
? zrzxbom'mm^Ez&m.i.rzz t sweit r a. is 

3tJl3©ffeB£ (3 . ±ffiai»}S«ta<tA*A&'-«£&S>Bt L 

Wtt. ±BiaB€. 7* hx-,^?(cJ:yiglStK± 
(CJBflcUfcCLt^WSJltTa. 15*115 ©%h^(3. _tfg 
jfeJSSS. ±S2StS€ffiJ5£TS— 3©ie»tS±©tt»© 
1ft a (£ »»K« L c fc € »» t r S . »# J* 6 fflftBjj 
13. ±K4«S€". — 3©«*«±(;:«aEiBTafc# 
(C. &S«5S©(°)S€^^(S)iclSSLrcC t £ &mt T 
3. 1**187 ©^b^(3. ±fe&J5Ji£. ±KSt5€«fiE 
T 5 H ti -= Tz &®M± © QS. ©ffl S (C * * IE a U c t 

etfsttra. is*ji8©*b^i3. ±t2ftisjst. nts 

S IC m L ft >«iJSffl IS t Z * JU - * - MC T JS*5 l 
TcC t£*3Sit T3. IS*JI9 ©^b^(3, J:{e^ju-,-n 

-jus. ±iestsic«^Lrcrv:p , 3(c^ffl?> „ ^rac 

tic J:y*aELfcC t*««tT5. IS^ifliO©^ 
13. ?fS*©*gStS£»Jf Lf;:££*Kt. R8«©'i?rj<t 
fcSiflcJKfi&L/ciStt/O-i/t frZfSLZzf'J's f-KtS 

©Sit. &SIEtt4ftJ55It*JiCTaSt51E®lc. 
ES I, . P3 ft J5 jefifl £ -X JL - * - ji iz r *SS8 L fc C t € 
4SSitT3. 
[0 0 0 6] 

[$£lVa©5SSfc©jBj£] y, T . *^B^s(2]®(c^L,r;^5g 

©»Kicffi^r»fflic»aj-r3. Eli (3^^B^$jB^ L 



fl^?nrc^y> ©p?«ici3^^-y- l 

TSfflcnsfiSS (ft«>I"ir-v) ioi l . s».©/i 
P9©fi»©(&a. A^(f »©7jf6)lcl=Jl7TffS©t*!*E 

a?nri>a. §P5. ne*&tsi la. i£M«t©*e 
»«2e»*-»ft;LT«j3cor=a6«3 t. &t53©s 

®Dc(3»ffi(C^fiE?nfcS«a|1*M3?->t. 

Bl. BIJ^SffiRJlfcflJ/a? ft fcftJffiS 4 S?£ 

^*.TU3. IS* ©ftJSse 1 o 13. RllAl3l2)2 IC^T 3 

JSWTfeS. C©feSJ5 1 OftffiimlDm?®!-* O a. 1 

ob^^^i?,*gffi©s/i (ftasso/at/ji®) icnffi 
L-rc^tniosesL. i£«ts«ia^b'SL»;MSi3©;ws:« 
tic^^s^tsc ticty. sjss i oA*iEa?nfc 
i-Bei5<ssiJ«-(c3^T5K;^icieHLrci^siEa 

f4€ffll>5. S«5S1 0©ttSft LTI3. N i 
r^rfc. a5<*}&}A©SYt*^srj:fiJB!tt^€fefflTSC 
tS^TSS. OSIStS 3 ©P9«(CiEg-r 

13. StS^-SlsaSSJiBi^^- ^-€-©<tfi©?HSt UTiS 
ffl?ntLi5ct^§li©T. ftKSi OCttiJIElta 

-tn? 'st>sra& y. ^y> HE»«Mi4«j^7* 

K x y ^ > ? ^ ©# Jitc «t ij igi§^ 2 ±(c ft S ja i O € 
t IC«t y. ^fiELfc7"J> hie**t5P9ICS* 
f-Vt br©ftK5S€P9SL«c(?. 1Sfi(C?^T-5)iSE 
tl^L'tt. HE«tSlC«T5S^©^ittJX 

^ffiS-.©B^ag(c)Pij^-r s: 1 2><ojsgt 7a s. RiEg©^ 

9*?-i>t LTftSJsi o«Rfflt3:tlcJ;y. 

© i?ICS»^-y€*»*«T3£.»A<r ji < rj y. pfi 

yflct«^^-^€«i«TS J fr»b«< r,j y. srcSfiy 

witrcysijgtr-ssBRy. #*t,^Rt»sy. bsisu. 
JiSftiSft^g^br s. arc. SfS^s©a»icg^-y- 

€ Sfi o r= *g ^ I C 1 3 n « gp » © M h- l ^ jpij s t e >s l > 
*<. P5SBlcftiB5a*ESTS C tic J: y . PjgP©(IE© 
(ftS©S^fciE!l(c;iiJSr S; ti'TSS. 
[0007] B3U*Jt«cafflL'!:^y V hE*8S© 
ssBMSEira&y. «^ ^x.i?4= ->si©ig*stt«^6St 

3»ft»«2.€«S*4*W«Lrc*W«i£©Sffi3l3. -t© 
S®5rcl3SStClS. 7JU5^A^e>^3ii^©EM!/<$ 

static. ^sicj33i;rie«/^->i3^ju 

-n-,-;n i o«^LTP9©(CiBa?tlfcffl5i«^'E>ja 

5P9S3/^-->4 ttEmfi^ic}sg!?n3. ^ju-.-n-;u 

lie. 11b, 11 c(3. S«3S«a. sJBSaL 
^L>7f©rtet. MDS(!Slt*IC*ffl¥S> -x 4= IC J: y fJS 
tlCtyJKfiETS. SW-'JtLTiSftl' 
SftJSJSlOI3. C©SiS©^SsTI3±^6 2«Bt 3 

«e©*6»tR2rdiic«fiS?nr*jy. ftJK;sio©2o 

©Sffi^SPlOa. 10b(3. StSS5S^6Jg^?nfc/t 

t K7?waic»?BjgatLfc¥E t ^e-st'S^^-Tn-^ 
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1 i bKJty. atRaffiicEBLfciHEffl^tii st% 
allots (*s*i) ?ftTua. ojy. H2(CT>Lrc 

1 O a . 10b € 7. JU--T<- 1 1 bSifLtSIffll 
i 5(C**ggST5. B*l,»2l*aifEH0iMS 
^T^Sffi^lS 1 5(C»«UfcttJBT&K5Il OlCiS 

l x ®i>Ms.mm it* m a*s ic m m u r s a* € ais ? 
s. oiy. c©niEojgjEr«. <t#*e 

i 5t8«?3: ticty. z<nz?<jy nests 

€«lH*«©^§SBIclB*ji/orf«lcfiL>-cti. (IS© 
B?SStCfi5^)(CjS®LrcSa*©ffit . -E-©i5«£»JST5 

ri£S;tmfc LTIi, - i S?©&JB>e&<»^L 

l>. C©£J55S i 013. (i'»©*8»*E±IC25f*/<2-> 
£^£ETS^©XSi:l5|«(c. 7# Hw»F>fKJ:y 

iS«©:?'J> HS5*S«R»it«tB(CT§g(CJB6cT-5C t 
A^-Cff. KitD* Mg£}§< CtS^iti. 
COO08) grrc. E]jjtL>SliA<. z<Dm&-7- Vt L 

Lit ®*<?>mfr?-'j<DJ5fti3. mmoftgi. 
m n © jg g* © & js s ft^ 75 fpi ( z is) 1 7 t E a ? n rt jb t 

LtLiK C©tSM. ?'J V hiE*StE©«-Cttg(C*>t1 

3«Bs:<t««aig})tSEfb[cB?»Ar^SLrc y. 75 

R1i©*5«SSSYt£«M}ftSt;S<t[CSg}ftATJl!IST 
SCttftf 5. SIC. mP*7- is£ LT©£J3Js 1 O 

££>a^ re lestsnji. yn»a o rc ?ist©Rii©(i* 
icf&SicieSLTt J:i». P9Jlic£>(7-5ffiS 
©JP^rsjffiS©tt«SIE^. £/Btti5©4*8;S:{t£3! 

12)2 *©Sflffigf!©^^-/-n-;H 1 c(3. II3®SI 
IC»^LrcS®«iISJ5Jei OAt. gl®{J!j£J551 1 OA 

tn&r zmm&mzM&iLTz&ffim&iRm ioBts 

S»1 OB©^!«fS5l Oa. 1 O b 13. S^&SIJglCf? 
tULTl^S©r. KIEL'S I'iUStfS ©SIJEffi^S^lSL 

fc3!sa«*i«r*a. :oj;5»s«*b. a*©?u> 

KES«Wi£ affile J: U§gi;SffiT5: t *><Tg?. 8 
«©«JB (»B&t/XS) ©ttJBKftefcRMfcUT 

^-§PicisyajL-c;i')Sic«TSc t* ( T?5. s 
ts © fi s m i c ^ * e a l rc & s s £ *a ^ 1* a ffl r 5 
c t ic«t y . mmofti^mKitzmmr z zt &*ini 
tna. rift. B!nfs©;nsefli€Si$ni(?na'. sts 

3P9IcKa?nrcK^©PJe (013.(375^4 T^T) 5 

m n r tie » © ie is a ffi i c «t y s jk si ? - v * j& r s c 

[OO09] 



Bsy. n»y. 3^ic»i^r< ^3. 

ff«.©«ffiT£'glcf5i:TS*5WS*l7?C t t-orsgic 
^-2. BD5. ©^B^ICj:n(3. 8f*165JtSfb© 

^S^SKS^StSffin/ilcEaLrcC-C. fl-SSJCTjSf 

insure ^ y > h ie*sis©« * »a«jBseft*»aKft; 

ICgeJft*r5fflSTSC t A'TgS. Ifi*il2©^fl^ic 
J:n(3. StSSii (St®X(3/&t/K®) IC. 5WSffl« 

tssieau. P9«icieaureSi(*)g:m^<b©^snifeJ5 

>St8l8Lrc©T. i&l)ia{t(C-3L»r©t1}fBiE«S<t^ 

t LT^-smciay i±st z 1 4<t?5. ts#iji3 ©^b^ (c 

©4KSfflL>TL'5fl)T. ilS-ro^'JV H5»SlSMi£I 

?iicrft«5s*JBfi£r act a«^i«g-c»y. ^stsss 

v^V^lcty^JSJa^f- yjMtifflt. «9ISSffi 
»S»*aW*«toT. iS«©^y> hEllttWitttilSlC 
T5li;Mr5:ti!i l T8 5. 

[0010] R*iB5ffll6Bfl(C«J:tit3*. |S)-P9Ji©ffia 

teaic:r©tt.«Bs:Yt«j£Mts:Yfc[ca€?«Aa«sr5c t 

(Sjics-y - i> ^es ? nr n y . ^ Rta © <& a «kse ft 
z&mK<tiza.si!i%.m&r zzt res. 1 is*ji 7 © 
.tntf. a?is*©*6**ffi±ic* • & 

3C«SS<t«ill£TS:tT*S. fS#iS8©&B£ic 

«tntf. sjajstsstciaitrcjusffl-stst *^ ju-^ 

i£atfitc-cs©ic«sfi-^©SK€^fi£-rac tr? 
S. i*3iiM9 ©^b^ic J:m3. jlk^-ju — n^ — ju«. ± 

Wi&ixi*. "znm^t LT«fi&s<t«^scicBsyajTc 
ttftes. is*isi o©^B^ (C j;n(3. ^^©s±gc 

icEaenrasy. cn6©»Ba»^*3-t*ic«tyffis©B 
i® 1 j *jeweafflLfc^'j> ke»«©-«©«-b 

MOB. 

[S2] *^Bj©-^ijt L-c©&s-g (sa^-y) 

©WJ3cff«€^TEi. 

[031 *»B^©^y > hE««©iff®Ei. 

[ ( ~^©lftB^] 

1 7y>hE««. 2 3 StR. 4 P9JS 
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to fifes (ftaa-y-y) . 10 

e. 1 Ob Ss^gC. lie. 11b. 11c 



i 5 mmm*®. 




F 5E317 AA24 BB02 BB12 BB15 BB18 

CC31 CD29 GG20 

5E338 AA03 BB63 8B75 EE60 

5E346 AA02 AA12 AA14 CC01 CC25 

CC32 CC34 CC37 CC40 DDI 2 

DD22 DD32 DD33 FF01 FF22 
GG34 HH40 



